Europaisches Patentamt 
^njtt European Patent Office 

Office europeen des brevets 



lllllllllllllllllllllllilllllllllll 

® Publication number: 0 578 385 A1 



EUROPEAN PATENT APPLICATION 



Application number: 93304570.0 
Date of filing: 17.06.93 



0) Int. CI.5: B23K 26/06 



® Priority: 08.07.92 GB 9214469 

@ Date of publication of application: 
12.01.94 Bulletin 94/02 

@ Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT Li LU iUiC 
NL FT SE 

© Applicant: BRITiSH-AIUIERiCAN TOBACCO 
COMPANY LIIVIiTED 
Mlllbank, 
Knowie Green 

Staines, Middlesex TW18 IDY(GB) 
@ Laser perforation device. 



@ Inventor: Knight, Roderick Gordon Thomas 
34 Milbury Crescent 
Bitterne, Southampton S02 5EH(GB) 

0 Representative: MacLean, Kenneth John 
Hamson et al 
Patents Section 

British-American Tobacco Company Ltd. 
Technology Centre 
Regents Park Road 
Southampton, S09 1FE (GB) 




Rank Xerox (UK) Business Services 

3/26/2009, EAST Version: 2.3.0.3 



EP 0 578 385 A1 



2 



The subject invention relates to laser perfora- 
tion devices. 

It is known in the tobacco Industry to provide 
ventilation perforations in cigarettes by employing a 
laser perforation device. It Is a common practice in 
such use of a laser perforation device to mount the 
device on a cigarette filter attachment machine. 
The device is positioned adjacent a path of double 
cigarette assemblies, each comprising two tobacco 
rods and an intermediate, double unit length filter 
rod, which is attached to the tobacco rods by a 
double width tipping wrapper. At the location of the 
laser perforation device the double cigarette as- 
semblies are rotated about the longitudinal axes 
thereof. Pulses of laser light focused at the surface 
of the cigarettes produce circumferentially spaced 
ventilation perforations. 

It is an object of the subject invention to pro- 
vide an improved laser perforation device by the 
use of which it is possible to produce cigarette 
ventilation perforations at differing desired locations 
along the length of the cigarettes. 

The subject invention provides a laser perfora- 
tion device operable to provide two laser beams 
from a single laser beam, which device comprises 
first and second focusing means operable to focus 
respective laser beams of said two laser beams 
characterised in that the first and second focusing 
means are relatively movable so as to vary the 
spacing of said two laser beams. 

Preferably, the direction of each of the two 
laser beams is perpendicular to the direction of the 
single laser beam, i.e. the beams are parallel. 

Advantageously, laser beam splitting means is 
associated with and moves with the first focusing 
means, said beam splitting means being operable 
to direct a proportion of the single laser beam, 
preferably 50%, to the first focusing means, the 
remaining portion of the single laser beam being 
permitted to pass to the second focusing means. 
The beam splitting means is suitably a semi-mirror, 
the coating of which mirror being such as to cause 
partial reflection and to permit partial transmission 
therethrough of laser light. 

The portion of the single laser beam which is 
permitted to pass to the second focusing means 
from the beam splitting means is directed to the 
second focusing means by beam directing means 
associated with and moving with the second focus- 
ing means. The beam directing means suitably 
takes the form of a mirror. 

Preferably spacing means is provided to en- 
sure that the two laser beams are equi-spaced 
about a reference plane and to ensure that the 
beams remain equi-spaced about the reference 
plane upon the focusing means being relatively 
moved. 



Preferably, laser perforation devices according 
to the subject invention comprise first spacer 
means by which the first focusing means can be 
located at a first distance from a datum location 
5 and the second focusing means can be located at 
a first distance from the first focusing means, the 
first spacer means being replaceable by second 
spacer means by which the first focusing means 
can be located at a second distance from the 
10 datum location and the second focusing means can 
be located at a second distance from the first 
focusing means. 

In order that the subject invention may be 
clearly understood and readily carried into effect, 
75 reference will now be made, by way of example, to 
the diagrammatic drawings hereof, in which:- 
Figure 1 shows a front elevation of a laser 
perforation device; 

Figure 2 shows an end view of the device of 
20 Figure 1 ; and 

Figure 3 shows a perspective view of elements 
of the device of Figure 1 and also shows a 
double cigarette assembly. 
The laser perforation device, generally des- 
25 ignated by the reference numeral 1, comprises a 
frame, generally designated by reference numeral 
2, which frame consists of a mounting plate 3, 
three circular section rods, 4, 5 and 6 and an end 
plate 7. The rods 4-6 are rigidly connected to the 
30 mounting plate 3 (by means not shown). The end 
plate 7 is releasably secured to the distal ends of 
the rods 4-6 by means of nuts, 8, 9 and 10. 

The mounting plate 3 comprises a spigot 11 
which is receivable in a recess in the back plate 
35 (not shown) of a cigarette filter attachment machine 
(also not shown) to ensure accurate location of the 
frame 1 on the back plate, whereupon the mount- 
ing plate provides a datum location. Extending 
through the mounting plate 3 is an open ended 
40 bore 12. 

Mounted on the rods 4, 5 and 6 for sliding 
movement therealong are first and second hous- 
ings 13 and 14, within which are respectively lo- 
cated first and second focusing means 15 and 16 
45 (see Figure 3). 

As shown in Figure 1, the housings 13, 14 are 
In respective positions designated A and B, which 
positions are equi-distant the mid-point transverse 
plane of the double cigarette assembly (33) shown 
50 in Figure 3. The housings 13, 14 are locked in 
position by means of locking screws 17 and 18, 
pointed ends (not shown) of which engage in a 
longitudinal V-section groove 19 of the rod 4. 

In order to ensure that the housings 13, 14 are 
55 located accurately, in the sense of the distance 
between the housings and the equi-spacing thereof 
from the above mentioned transverse plane, use is 
made of spacer tubes 20 and 21. Spacer tube 20 is 
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located at one end thereof in an annular groove 22 
of the nnounting plate 3, and at the other end 
thereof In an annular groove 23 of the housing 13. 
Similarly, the spacer tube 21 is located in annular 
grooves 24 and 25 of the housings 13 and 14 
respectively. 

When the device 1 is mounted on a cigarette 
filter attachment machine and is in use, a beam of 
laser light 26 (Figure 3) from a laser (not shown), a 
CO2 laser for example, is directed, via the bore 12, 
towards the housings 13, 14. The laser beam en- 
ters the housing 13 via an opening (not shown) in 
the wall thereof and encounters a gold plated semi- 
mirror 27 (Figure 3) which is mounted within the 
housing 13. The semi-mirror 27, which is mounted 
at 45° to the direction of the laser beam 26 as 
viewing in the direction of arrow III, directs 50% of 
the laser light into the focusing means 15. The 
remaining 50% of the laser light passes through 
the semi-mirror 27 and then passes, via openings 
(not shown) in the walls of the housings 13,14, to a 
gold plated full mirror 28 which is mounted within 
the housing 1 4. The mirror 28, which has the same 
45* orientation as that of the semi-mirror 27, 
serves to direct the laser light into the focusing 
means 16. There are thus provided two parallel 
laser beams 29 and 30. The beams 29, 30 are 
focused at points just below the tipping wrapper 32 
and underlying plugwrap (not shown) of the double 
cigarette assembly 33. 

The laser beam 26, and thus also the beams 
29, 30, is electronically pulsed in synchronism with 
the speed at which the double cigarette assembly 
33 is rotated about the longitudinal axis thereof by 
the cigarette filter attachment machine. There are 
thus produced two lines of circumferentially equi- 
spaced ventilation perforations which extend 
through the tipping wrapper 32 and the said under- 
lying plugwrap. The two lines of perforations are, 
furthermore, accurately equi-spaced of the trans- 
verse mid-point plane of the assembly 33. 

If it is required to produce two lines of perfora- 
tions which are at the closer locations of assembly 
33 associated with positions A' and B' of the hous- 
ings 13 and 14 (Figure 3), nuts 8-10 and end plate 
7 are removed so as to permit the removal from 
the frame 2 of the housings 13, 14 upon the screws 
17, 18 being slackened. Upon reassembly of these 
items the spacer tubes 20, 21 are replaced by 
alternate spacer tubes, that replacing tube 20 being 
longer than tube 20 and that replacing tube 21 
being shorter than tube 21 . There thereby results a 
closer spacing of the housings 13, 14, but the 
housings are still accurately located equi-distant 
the said transverse plane. 

Suitably there will be associated with the laser 
perforation apparatus a graduated set of pairs of 
spacer tubes, whereby the spacing between the 
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housings 13, 14 (and of the respective focusing 
means therein) can be set at any of a number of 
values within an overall range of values, the individ- 
ual values being, for example, at 0.5mm intervals. 

5 

Claims 

1. A laser perforation device operable to provide 
two laser beams from a single laser beam, 

10 which device comprises first and second fo- 

cusing means operable to focus respective la- 
ser beams of said two laser beams charac- 
terised in that the first and second focusing 
means are relatively movable so as to vary the 

75 spacing of said two laser beams. 

2. A device according to Claim 1, comprising 
spacer means operative to ensure that in op- 
eration of the device the said two laser beams 

20 are maintained equi-spaced about a reference 

plane upon the occurrence of an alteration in 
the distance apart of said first and second 
focusing means. 

25 3. A device according to Claim 1 or 2, comprising 
first spacer means by which the first focusing 
means can be located at a first distance from a 
datum location and the second focusing means 
can be located at a first distance from the first 

30 focusing means, the first spacer means being 

replaceable by second spacer means by which 
the first focusing means can be located at a 
second distance from the datum location and 
the second focusing means can be located at 

35 a second distance from the first focusing 
means. 

4. A device according to Claim 1 , 2 or 3, wherein 
laser beam splitting means is associated with 

40 the first focusing means so as to move there- 

with. 

5. A device according to any one of the preced- 
ing claims, wherein beam directing means is 

45 associated with the second focusing means so 

as to move therewith. 
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